ABSTRACT: Background: Reduced emotional experience
and expression are two domains of negative symptoms.
The authors assessed these two domains of negative
symptoms using previously developed Positive and
Negative Syndrome Scale (PANSS) factors. Using an
existing dataset, the authors predicted three different
elements of everyday functioning (social, vocational, and
everyday activities) with these two factors, as well as with
performance on measures of functional capacity. Methods:
Alarge (n=630) sample of people with schizophrenia was
used as the data source of this study. Using regression
analyses, the authors predicted the three different
aspects of everyday functioning, first with just the two
Positive and Negative Syndrome Scale factors and then
with a global negative symptom factor. Finally, we added
neurocognitive performance and functional capacity as
predictors. Results: The Positive and Negative Syndrome
Scale reduced emotional experience factor accounted for
21 percent of the variance in everyday social functioning,
while reduced emotional expression accounted for no
variance. The total Positive and Negative Syndrome Scale
negative symptom factor accounted for less variance (19%)
than the reduced experience factor alone. The Positive
and Negative Syndrome Scale expression factor accounted
for, at most, one percent of the variance in any of the
functional outcomes, with or without the addition of other
predictors. Implications: Reduced emotional experience
measured with the Positive and Negative Syndrome
Scale, often referred to as “avolition and anhedonia,”
specifically predicted impairments in social outcomes.
Further, reduced experience predicted social impairments
better than emotional expression or the total Positive and
Negative Syndrome Scale negative symptom factor. In
this cross-sectional study, reduced emotional experience
was specifically related with social outcomes, accounting
for essentially no variance in work or everyday activities,
and being the sole meaningful predictor of impairment in
social outcomes.
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Negative symptoms in schizophrenia
have been described since the early days
of psychiatry. These symptoms reflect the
absence of putatively normal processes, such
as motivation, emotion, communication,
and experience. Despite several scientific
advances in the fields of genetics, biology,
and psychopharmacology in relation to the
epidemiology, diagnosis, and treatment of
schizophrenia, individuals with enduring
negative symptoms have significantly poor

everyday functioning and overall poor quality
of life."* Along with cognitive impairments and
related impairments in the ability to perform
everyday functional skills, negative symptoms
are among the most important contributors to
disability. A lack of agreement and consistency
in the construct of negative symptomology has
impeded research efforts in the field. Primarily,
55 years after the Brief Psychiatric Rating Scale
(BPRS)® was developed, 33 years after the Scale
for the Assessment of Negative Symptoms
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(SANS)® defined negative symptoms, and 30
years after the Positive and Negative Syndrome
Scale (PANSS)’ identified a negative symptom
subscale and yielded multiple factor structures,
uncertainties about the symptoms that
comprise the negative symptom dimension and
their optimal assessment®? still exist.

Recent research has suggested that negative
symptoms can be considered in terms of two
different dimensions: diminished expression
(expressive deficit) and reduced experience
(experiential deficit).”"™ Expression includes
displays of facial affect (referred to as
blunted affect), reduced vocal inflection, and
reduced vocal output. Experience includes the
motivation to engage in potentially pleasurable
activities and the subjective experience of
enjoyment when engaging in reinforcing
activities. This second dimension has also been
referred to as reflecting avolition and apathy,
as a descriptor of the observable consequences
of deficits in experience. These two domains
have been reported to be quite separable, with
factor analyses suggesting that experience and
expression are separate factors." Importantly,
different clusters of patients can be identified
whose primary presentations reflect diminished
expression, reduced experience, or low levels
of negative symptoms.” Thus, these domains
of negative symptoms appear quite robust and
disinct.

Studies examining the prediction of
functional outcomes in schizophrenia
have suggested that social functioning,
everyday activities, and vocational and other
productive outcomes might have different
determinants. Specifically, deficits in cognition
and functional capacity appear to predict
residential and vocational outcomes better
than social outcomes. Cross-sectionally,
negative symptoms appear to be more strongly
related with social outcomes, with additional
contributions from social cognition and
social competence."” However, some of the
research on domains of negative symptoms
has suggested that reduced experience (i.e.,
avolition-asociality) has a more potent impact
on social outcomes than reduced expression.™
Thus, studies in which overall scores on
negative symptoms are found to predict social
outcomes might not capture the specifics of
prediction as precisely as possible. In fact, in our
research, overall scores on negative symptoms
accounted for less variance in social outcomes

TABLE 1. Descriptive statistics on the outcomes and predictor variables

OUTCOMES MEAN STANDARD DEVIATION

SLOF Interpersonal functioning 25.87 6.59
SLOF everyday activities 45.93 9.38
SLOF vocational functioning 22.83 5.54
Cognitive composite 36.84 7.62
UPSA-B total score 71.85 16.72
Negative symptoms total score 14.24 573

SLOF: specific levels of functioning; UPSA-B: University of California, San Diego Performance-based Skills Assessment-

brief

than did two of the symptoms on the PANSS
typically seen to reflect reduced experience:
active and passive social avoidance.

We present the results of a study using
PANSS-derived factors reflecting reduced
expression and experience from the study of
Khan et al.™ We took these factors and then
used them to predict three different aspects of
functional outcome in a dataset on which we
had previously published.™ Our primary aim
is to assess the relative prediction potential of
PANSS expression deficits and PANSS experience
deficits in comparison with each other and
as compared with the combined negative
symptom factor (PANSS NSF) for the prediction
of social, vocational, and everyday activities
in a large and well-assessed sample of people
with schizophrenia. In that previous study,™ the
best fitting predictor model was that overall
negative symptoms predicted social outcomes,
but not vocational or residential outcomes,
and that cognition and functional capacity
predicted vocational and residential outcomes,
but not social functioning.

METHODS

The sample of patients and their assessments
was previously reported by Strassnig et al."

We will review the details of the previous study
briefly.

Participants. The data are part of four study
cohorts collected in five different geographical
areas within the United States, aimed at
identifying the course and correlates of change
in functional status as well as the optimal
method for rating everyday functioning among
schizophrenia outpatients.

The study participants were patients
(n=821) with schizophrenia or schizoaffective
disorder receiving treatment at one of several
different outpatient service delivery systems in
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Atlanta, Dallas, Miami, San Diego, and the city
of New York. All research participants provided
signed informed consent per standards
approved by the responsible local Institutional
Review Boards. These data were collected
between March 2003 and May 2014.

All enrollees completed a structured
diagnostic interview, administered by a trained
interviewer. The Structured Clinical Interview
for the DSM (SCID19) was used at the Atlanta
sites, the Mini International Neuropsychiatric
Interview, 6th Edition? was used in Dallas,
San Diego, and Miami, and the Comprehensive
Assessment of Symptoms and History (CASH')
was used in New York; all diagnoses were
verified in local consensus procedures. Patients
were excluded if they had a history of traumatic
brain injury, brain disease such as seizure
disorder or neurodegenerative condition, a
reading score below the sixth grade in all
samples, or the presence of another Diagnostic
and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnosis that would
exclude the diagnosis of schizophrenia.

These procedures were described in previous
publications."2-%

Assessment strategy. Real world
functioning. Real world functioning was
rated with the SLOF? across all study cohorts.
Across the studies, ratings were generated
by a high-contact clinician, either a case
manager, a residential facility manager, or a
psychotherapist who stated that they knew
patient “very well.” The original SLOF was
abbreviated to assess five functional domains
from which we selected the following domains
to be examined in all studies: interpersonal
functioning (e.g., initiating, accepting, and
maintaining social contacts; effectively
communicating), independent participation
in everyday activities (e.g., shopping, using




TABLE 2. Regression results predicting everyday functioning with negative symptoms

SLOF VARIABLE STEP VARIABLE R? INCREMENTAL RITOTAL I

1
2
1
2
1

Interpersonal functioning

Everyday activities

Vocational functioning

Experience 0.21 0.21
Expression 0.00 0.21
Experience 0.005 0.005
Expression 0.00 0.00
Expression 0.01 0.01
Experience 0.00 0.01

5835 0.001
130 0.20
134 0.17
1.00 0.31
2.77 0.005
1 0.27

Prediction with the total negative symptom score _
SLOFVARIABLE RTOTAL 1 s |

Interpersonal functioning
Everyday activities
Vocational functioning

0.19 48.89
0.00 0.50
0.03 3.33

0.001
0.62
0.001

SLOF: specific levels of functioning

telephone, paying bills, use of leisure time,

use of public transportation), and vocational
functioning (e.g., employable skills, level of
supervision required to complete tasks, ability
to stay on task, completes tasks, punctuality).
The dependent variables for the statistical
analyses were the scores on these three different
subscales.

Negative Symptoms Assessment. Severity
of negative symptoms was assessed using
PANSS,” which was administered in its entirety
by trained raters who did not perform the
functional outcomes ratings or performance-
based assessments.

Cognition. As described in the previous
paper,'® slightly different cognitive batteries
were used, reflecting the development
of cognitive assessment in schizophrenia
culminating in the Measurement and Treatment
Research to Improve Cognition in Schizophrenia
(MATRICS) consensus cognitive battery
(MCCBX). As this is only a secondary focus in
this study, we provide some minimal details and
refer the reader to the previous publication.’ We
developed a cognitive performance latent trait,
using the common tests across the samples.
These included overlapping tests of processing
speed, verbal fluency, working memory, verbal
learning, and memory. We chose to model a
single latent trait because of the limited set of
cognition measures and the previous findings
that these measures had previously been found
to be the major contributors to a unifactorial
factor structure in a large sample of patients
with schizophrenia.” We used that previously
modeled latent trait as our indicator of cognitive
performance.
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Functional capacity. The brief version of the
UCSD Performance-based Skills Assessment
(UPSA-B) was used to assess functional
capacity. Participants performed everyday
tasks related to communication and finances.®
During the Communication Roleplay subtest,
participants perform tasks using a telephone
(e.g., making an emergency call; dialing a
number from memory; calling to reschedule a
doctor’s appointment). For the Finance subtest,
participants count change, read a utility bill,
and write and record a check for the bill. The
UPSA-B requires approximately 10 minutes to
complete, and raw scores are converted into a
total score ranging from 0 to 100. Higher scores
indicate better functional capacity.

Negative symptom models. As described in
Khan et al,’ a two-factor model of expression
and experience was developed and replicated
in multiple samples. The items in each of the
factors were as follows:

PANSS expression: PANSS Blunted Affect (N1),
Poor Rapport (N3), Lack of Spontaneity (N6),
and Motor Retardation (G7),

PANSS experience: Emotional Withdrawal
(N2), Passive Social Withdrawal (N4) and active
social avoidance (G16).

In order to create factors for regression
modeling, we took the items in each factor and
used unrotated principal components analysis
to create a single principal component for each
of the two factor domains.

Data analyses. We adopted a regression
based approach. We predicted each of the three
SLOF functional domains with a stepwise entry
approach, entering both negative symptom
subfactor scores. We then repeated the analysis

with the single PANSS NSF“Marder factor”
for comparison purposes. Our goal was to
examine shared variance between negative
symptoms and functional outcomes. After
those analyses, we added functional capacity
and the cognition as the latent trait to the
best fitting regression model predicting each
of the everyday functional domains in order
to determine iin order to determine if a more
homogenous approach to the assessment of
negative symptoms broadened the power

of negative symptoms for the prediction of
nonsocial functioning.

RESULTS

Severity scores on the three functional
domains are presented in Table 1, along with the
scores for the predictor variables. The negative
symptoms factor scores were derived with
principal component analysis, so these scores
have no direct interpretability. In this study, as
we did not use full information methods, we
excluded cases that were missing information
on any of the variables; the resulting sample size
was 630 cases. We compared the demographic
information for these cases to the 191 cases
with at least one missing observation. There
were no significant differences between the
current sample and the previous sample. The
PANSS reduced emotional experience factor
and the PANSS reduced expression factor were
significantly correlated with each other in this
dataset (r=0.30, p<0.001).

InTable 2, we present the results of the
stepwise regression analyses for the two
PANSS factor scores and regression analysis for
the overall PANSS negative symptom factor.



TABLE 3. Regression results predicting everyday functioning with negative symptoms, cognition, and functional capacity

SLOF VARIABLE STEP VARIABLE R? INCREMENTAL RETOTAL -«

o 1 Experience 0.21 0.21 11.78 0.001

Interpersonal functioning
2 UPSA-B total 0.01 0.22 2.81 0.005
Everyday activit 1 Cognitive composite 0.1 0.1 7.15 0.001

veryday activities

Y 2 UPSA-B total 0.02 021 3.09 0,002
1 UPSA-B total 0.08 0.08 6.67 0.001
Vocational functioning 2 Cognitive composite 0.02 0.1 2.96 0.002
3 Experience 0.01 0.1 2.20 0.02

SLOF: specific levels of functioning; UPSA-B: University of California, San Diego Performance-based Skills Assessment-Brief

For interpersonal functioning, the overall
regression analysis was significant when the
two PANSS negative symptoms factors were
entered into the analysis [F (2,627)=75.99,
p<0.001]. As can be seen in Table 2, the PANSS
experience factor accounted for 21 percent of
the variance, with the PANSS expression factor
not entering the equation. When predicting
everyday activities, the overall regression
analysis was not significant [F (2,627)=1.03,
p=0.36]. For the prediction of vocational
activities, the overall analysis was significant, [F
(2,627)=4.44, p<0.05]. The PANSS expression
factor entered the equation and predicted one
percent of the variance in vocational outcomes.

When examining the overall negative
symptoms factor, the pattern of significant
and nonsignificant overall results was the
same. As can be seen in Table 2, total negative
symptoms predicted 19 percent of the variance
in interpersonal functioning and three percent
of the variance in vocational outcomes.

In the next set of analyses, we added
two other predictors, composite cognitive
performance, and UPSA-B total scores, to the
two negative symptom factors to predict the
three SLOF subscales. For the prediction of
interpersonal functioning, the overall analysis
was significant [F (4,625)=37.45, p<0.001].
In the stepwise results, the PANSS experience
factor again accounted for 21 percent of the
variance in social outcomes, with UPSA-B
scores adding one percent of the variance.
When predicting everyday activities, the overall
analysis was significant [F (4,625)=30.86,
p<0.001]. As noted in Table 3, neither of the
PANSS negative symptoms factors entered
the equation, and the cognitive performance
composite and UPSA-B scores combined to
account for 12 percent of the variance in
everyday activities. Finally, when predicting

work functioning, the overall regression was
again significant [F (4,625)=19.72, p<0.001].
UPSA-B scores and cognitive composite scores
accounted for 10 percent of the variance in
work outcomes, while the PANSS experience
negative factor added an incremental one
percent of variance.

DISCUSSION

A benefit of our approach in this study was
the use of the two-factor negative symptom
solution, rather than relying on single PANSS
NSF items in the model. Reduced experience
and reduced expression as negative symptom
factors had clearly different patterns of
prediction of everyday functioning. Social
functioning appears to be related to
experience-related negative symptoms,
while expression-related symptoms showed
no correlation. PANSS experience-related
negative symptoms predicted social outcomes
slightly more efficiently than total negative
symptoms (PANSS NSF). In only one analysis
was expression-related symptoms associated
with functional outcomes, accounting for one
percent of the variance in vocational outcomes.
However, separation of negative symptoms
into experience-related and expression-related
components did not increase the cross-sectional
predictability of activities and functioning by
negative symptoms measures.

There are implications with the use of
the PANSS in the assessment of negative
symptoms. Although the PANSS was not
designed to separate reduced experience and
reduced expression symptoms, these two
factors seem to have clear discriminant validity
in this study. This finding suggests that the
PANSS can adequately serve as an assessment
measure in trials with an eventual goal of
improving social outcomes when separating
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the PANSS expressive-related and experience-
related subfactors.

Expression-related symptoms, although
more apparently pathological and obvious, do
not contribute to indices of disability in this
study. Much like flagrant psychotic symptoms,
obvious affective flattening appears to be less
functionally significant than symptoms more
related to motivational factors. Treatment
efforts seem better directed toward experience-
related symptoms, targeting increases in
motivation.

Limitations. The limitations of the study
include its cross-sectional design and lack of
attempt to stratify on the basis of negative
symptom severity. Negative symptoms predict
other outcomes longitudinally, particularly
when the studies begin early in the course of
iliness.? As the goal of these analyses was to
test the ability of the PANSS to define separable
dimensions of negative symptoms, we made
no attempt to perform additional negative
symptoms assessments. Positive symptoms
had already been shown to fail to predict any
aspects of outcome in this large database.

CONCLUSION

In conclusion, a factor from the PANSS
defined by three items was at least as
efficient as the total negative symptom score
in predicting everyday social outcomes and
showed clear separation from symptoms of
reduced expression in predicting impairment in
social outcomes in people with schizophrenia.
This delineation did not improve the prediction
of other aspects of outcome, suggesting
a reasonably specific correlation between
social impairment and symptoms of reduced
emotional experience as measured by the
PANSS and associated motivational deficits in
people with schizophrenia.
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